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(54) Title: MATERIAL FOR ORGANIC ELECTROLUMINESCENT DEVICE AND ORGANIC ELECTROLUMINESCENT 
DEVICE USING SAME 



(57) Abstract: Disclosed is a material for organic electroluminescent devices which is composed of a compound having a specific 
structure which is low in symmetry. An organic electroluminescent device comprising an organic thin film layer which is composed 
of one or more layers including at least a light-emitting layer and sandwiched between an anode and a cathode is also disclosed 
1*^ wherein at least one layer of the organic thin film layer contains the above-described material for organic electroluminescent devices. 
The material for organic electroluminescent devices enables to obtain an organic electroluminescent device which is free fi-om pixel 
defects and has a high luminous efficiency, excellent heat resistance and long life. 
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vKy/P«. 2-t-:y'^/i.-i-^^^Ky/vS, 4_t->^^yv 
l--r^^Kyyl-S. 2 - X - y" ^ 2> - Y ^) 4_t- 
9^ /V 3 - ^ K y /i^ S ^ # -5 0 

r cfi -e ifef * b < }^ , 2 - fc:° y c:^ /i^ S , X - ^ :y Y ^) 

^J=:.}Vm, 2 ^ K y S^^^/P^, 3 _^ ^ p y _ ^^^^ 5_ 
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>r >- K y - /V s s 6 - K y =^ /I- s > 7 - ^ k y ^ /i^ 
8 - -r K y = s . 2 --^ ^ ^ v i>=-/^&. 3 - ^ • 

5 >/ t° y - ;p ^ ^ 5 - -r 5 y~ t° y — S ^ 6 - ^ y 

V 7 - ^ t° y /i- » . 8 - ^ i^'' t:° y i;? 

^/v*. 3 - t° y 4~-V y v>=:/vs, i-'i'>'Ky/v 

2--r^Ky/v*s 3--r^Ky/i-*. 4-'i'^/Ky/i-s. 
s-'Y^'Ky/i-Sx 6-^:/Ky/^s. 7--^>■Ky/l-s^ 1- 
^ y 4 V'' V 2-^y-i'^Ky/i-K. 3--i'y^i/Ky/i- 
4--ry-f^Ky/i-*s 5--fy-ri/Fy/v£. e-yy-r 
^/Ky/^s^ 7--i'y^:/Ky . 1 - /i-y<y^ V 2 - 

;;t7 /l- y-^ y y /I- S ^ 3 - yl^ /-^^ y y /V S , 4 - :5(7 /I- y y /I- ^ . 9 

- >{7 /V /-^ y y /p- ^ ^ ^ -5 o 

& - o Y t ^ ^ n & h V > Y(^:ft^^j^ LT«. tfrlBT 
jum-emm u ^ ^ miti o ^ b n > ^? * u fij 
m # -e fe s o 

R.l~R3(^M^s^^bTt3^v^;^^^6 ~4 0 or y —/l- 

J^^. 1 - TV h y/V^,2-Ti/ h V /l^^. 9 - T > V y/i-Ss 
i-:7rc^>-hy/ixS, 2-:73z-:J-vhy/vS, 3-yrc-^:/h 

y/v^. 4-:7n,^vhU/vs^ 9-y3l•:^v^y/^a, i--^ 

^c^-^::^/!-^, 2-:hyiJ'-fe:=^7l-^, 9 - 7 iJ^ -fe /l-'S , 1- 
}::' U m . 2 - U =- s 4 - f 1/ :=i ^ , 2 - t^' :7 ^ /I- 

S . 3 — ^ ^ ji^ 4 ^i^M . A — \f7 :^ =. ;v 4 . p — 
— '7=^='j\^ — A— -^jv^^ p— — y:^=^jv—'z-4;v^^ p — 
^ — '7^=^;V-2-4;V^, m. — — yzj^=.;V — A— ^JV^^ m 
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3:. =.^VM. p- (2— :7rc=./l^:7°nt:°/V) 3 — ^ ^ 

-l-T^-hU/t-^, 4' - ?^ ^^uify 4" - t 

p-i^^:=^/VS. 2, 3— ^^/y/l'^. 3. 4- 

y /V ^ , 2 , 5 - =3r y s , ^ ^ 7V S # ^ if b ^ o 

-^:7^/ix^, ^ - y a^-^^y Y ^) ;v^^ 2 — \i y ^ )V ^ ^ 

Z — \f'7^:=-;Vy()V^^ 4 - 7 /V ^ /V S . p — h y ^ ^ 

3 , 4 - y /I. ^ ^ ^ (f b § o 

Rl~R3(DS^^^^bTt>^V^^^^7~4 Q) (D T =7 }V ^ 
/V- ^ t b T « . X. . V? /I- X . 1 - :7 /V ^ /V ^ ^ 2 

JV^^ 1— a— i-y^f-ZP^^/U^^ 2 — a—^y^;Va:.^}V^^ 

1 - a - ■:^:7^/V'-r y:/n tws, 2 -a.-'Tyf-fv^ y -f n tf 
i3--^:7^/^p«^;v^, X — ^ - y ^ ;v =^ =f- ^ 2- 
j8— •^:7^/vac:^/^S^ i-j3--^:7^/i/^y-7°PtWS, 2- 
^ - -It y ^ )V ^ y y vx \i jvm ^ 1 - \^ XI ^) ;v =^ ^ 2 - (1 
-fny/V) oc^^vSs p-p^^/l^^i^v'/V'S, m-7«^>'^^:/ 

n tI^i/-:^/^S^ o — ^ P p — ytI^^^^v?7^S^ 
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V? /l- S ^ m — 3 — K ^ /l^ S s o - 3 — K ^ /V ^ . P - t 

K n ^ ^ yl^ ^ ^ m - t K n ^ ^ /i^ S . o - t K n =^ 

/I- * . o - — h n ^ V /l^ S s p - T 7 ^ /V ^ , m - i/ 
/i^ K ^ ;6S # t § o 

/poz^/i^^^ 2— y^^/v:i^9^/^^, 1— :7:ir^/v-t'yy°nt°/^ 

/i^m t vx iis T y S , 1 - y^ ^ " /I- £ . 2 - y^ ^ 

/uif ]) ;\^m< 2 , 2 - ^^ji'^f 1 , 2 

- -J' -7 =^ 7V \f =. 1 - ^ ^ /U- T ]; /V S , 1 , 1 - y ^ 

TU/vs. 2— y^/i^ryyi-s, i-yni:=:7i'Ty/ws^ 2-y 
y/i^s^ 1, 2-iyy^yPTy/i-s, i-y=c^;v-i--:fy-=. 

/V S . 3 - y ^ /i^ - 1 - y' X = /i^ S ^ ^ if b ^ 0 ^' L < . 
;^ ^ y /I- ^ . 2 , 2 - e;^ y :n /nf /i^ ^ , 1 , 2 -V^y 

\f =:. ;v mm m fh ^ , 

T5: yK.em^^^LT^5^v^^^i6:6~8 oc^Ty-^PT^: 
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^tl^^timiH<l, fif IB T /V =ar /l^ X s tu IB T y — /V ^ , M IB T ^ /l' 

=3f /I- * -e iJ^. b ^> O ^ m # (D © ^ b . ^ b V^ M ^> 

y s i b T ft . h y ^ 9^ /i^ y /I- s ^ h y 5^ /i^ y ^ , 

t — y 9^ /i- 5^ y ^ , \f =^ /u iy 'f- /V V ji- ^ . n \i° 
/V 7^ /i- y /V x ^ ^ b 6 o 

Rl~R3(7)Sm^Sr*bT%^V^;^*#:6~3 0 (D T V — /l- 
y £ t b T « . h y :7 V- y /l^ ^ , :7 ^ /l- $^ p< ^ /l^ V 

y /i^ ^ . t - /i^ y =■ V /i^ yf)^ m if h ti ^ o 

— ilS^ (1) ~ (3) ^fC*5VNT. TWB — (4) ~ 

(9) (D h^Tth:^^xm ^ ti ^ &X h ^ o 




( 4 ) ( 5 ) ( 6 ) 
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Cz 




( 7 ) ( 8 ) ( 9 ) 



— (4) ~ (9) {C:^o^/^T. R4~R,3{*. ^tl^'tl^k± 

4 0 (0*b<«^^i5:l~3 0) (^T/l-=3r/V^. SmS^^b 

Bm^^^b■rti^v^^*ml~4 0 ($?^L< nmmmi 

~3 0) ©T/^=i=3r>-^, «m»^*b■r^^V^^*#:6~4 0 
(^f*b< «>^*Sfc6~3 0) (7)Ty — /l^^. Sm^^^UTti 
SV^^^^6~4 0 (^^b< t^^m^6~3 0) (D T V — it 
^->-&. SmS^^bT^i^V^;^^#:7~4.0 (0^u<«^m 
#:7~3 0) (^T^/^'=aryv^^^^^^;^l^-Ct>J:V^;^m^2~ 
4 0 (&*b<{*;^^^2~3 0) OT/l-^Jrr^^p^^ fi*^^^^ 
bT^>^V^^^#:l~8 0 (tifiE. V < itmmm 1 ^ 6 O) (DT/I- 

f*-^^^6~6 0) cory—^^T^y^.a^^^^bT'b^v^ 

ys. ■^m«^^bT^>^v^M^^3'-l 0 (^^b< itmrnm. 

3 ~ 9 ) (DT /V^ 3 jvm. gi^*^^bTt>^V^^^i^6~ 

3 0(^Ty-/v^>y/vs (^f^b< {*;^*#:8~2 0) y.\xiyr 
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R4~R,30:^i-#^(7)^#:#iJi:b-CJi^tuiaR,~R3-ei^BJ 

— 1^5^ (4) ~ (9) {^*5v>T. Yi-Yatt. 'tti'enm^L 

{Z, - CR (Rtt, 7K*J!^^. ttflB — IS^^ (1) ~ (3) }^:*5V^ 
TX(CJg'a'bTV^5SXf^t^^ IBR"4 ;R5,Ra,R8,RB,Rio(7)V> 

o IWj — ift }c /> < ^ 2 -o -c ;5 „ 

— 1^^ (9) tc:*5V^T. t{^0~l(DS^-efc-5o 

— 1^^ (4) UT TIB«3t^D5•^(^V^-rt^ 
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— (1) ~ (3) ^(c::3sv^T. Czf^TtE — IS;^ (10) 

(1 1) xm^ti^m^^-to 




(10) (11) 



(1 0) 31 (1 1) {e:*5v>T. Afi, ^M-^. - (c 
Ri-iRis) „- (n«l~3(DS^) ^ - SiR,6Rl7-^ - 
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N R 1 8 - > 



J: 



0-Xf*-S-:|r^bs Ri4tRi6s R,6tRi7 

Ri4~R2o«> ^■ix-?^^;J^^4l3t tc: , yK^J^^, /mtz <f 

6~4 0(^TP— /l^S.fi^S^^bT%^V^^^^6~3 

T y — ^^':^=¥i>•*.e^K^^bTt5^V^^*^7 ~4 0 (D T 9 

/l^dr7P^,g^^S^:^bT^^V^;^^^2~4 0 OT/V'5^:^7VX 

*^WbTt3^v^^^#:6~8 0(DTy — /vTs; y^.g^X^ 

bT^>^V^^P^m3~10(DT/^^/Vv^y/^S^g^S^^bT 
^av>^?^i6:6~3 0OTy-/Vixy/VSXf*i/TyST*$5^o 

-r#*cD:^f*{fii.^ bTfi. m mRi^RsX mm I. tc-h(Dtmm 
iif hti. til- ^ M h m mx h ^ o 

i5[l~2 0(7)T/w=¥/vX<Jr bT}*.'^J;t^^.7«9^/v*^ 



^ CO y6S 

Z fi, 

Z (D^ 



^/v*^ -Y y :7*^/^ 



. s -^^ 

t— n — ^ly^ /ly^^ n— ^ 
/P- ^ , n — 7° 5^ yl^ S , n — ^ ^ ^ n — y ^ /l^ X , n 
- X S , n - r> yl^ S , n — K •7'' S , n — h ]) y"^ iy 
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3 - ^ /i^ ^ /V mm m if b th .til- ^ u < ^/um. 

h y /I- £ . :7 ;c £ , — :7 ^ /V £ ^ ;5S ^ ^ , $J ^ b 

< , :7 /V £ , If :7 /^ £ , h y /i^ £ ^ ^ {f ^5 § o 

j3— •:^:75^/V7^^yl^S^ l-j8— •^^7^/1'^:^/^^, 2-i8--t- 
-7 ^ jVa:.^ 1 - ^ - -jr 7 ?V y( V ^zf \f ^ 2 - ^ - i- 

■7 f-jl^^ yy' u ^i^^j/um. p - T y ^ V? /I- £ , m 

/i^^. 2-7al^7^a^^y^S^ 1— :73ir^/i'^y:7°at°/^£, 2 

- :7 re /Ix ^ y 7° n fcVl' ^ ^ ^ if . $f * b < (± . ^ 

ms^ C z t L-X TtBt#3t 
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StrlB — (1) ~ (3) }c:*5V^-C#ll^bf^:€-^0«i^*^U 

T . M ;t /^ n >r >- ^ , t: K n ^ , T ^ y S , h 

o S ^ v- T y S X T ^ /I- S , T /KJr /U- S , -^y ^ n T /V S , 

s . T V — ^ m ^ T =1 ^ :^ mm m \f b ti ^ o 

<D~^^^ ( 1 ) ~ ( 3 ) (D -rn T m ^ ti ^ ih^ m 

it^ m ^ ti ^ i> (D X- i-t fj: o 
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« E L * ^ *3 v> m^mmmm(D{>t^ < t -h-m*^. :^mm 

xmm.. mmym^m xm^Wimm («^?^as) /^a. i^ti 
yiEummm (iE?L^^Aji) xm%m y^m^^mmm («^?^Aji) 

* ;^ h # J|£f fff 13 ^ E L m ^ ffl # *4 b ^ ^ 0 ^ b o 

U c;?t^i^i|#:, t^J^^#:, B ^mi^m (D ^ m^Pf^ B ^ b 



36 



wo 2005/057987 



PCT/JP2004/018960 
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(K-10) (K-11) (K-12) 




:Sl TJ« ^ dt « ^ JR 'fb ^ ^ 51 tb ij.- < ^ — « ffi P 

y^MirbXf^sNa (tt*Mm : 2 . 3 6 e V) . 
K(tt*MiSc:2. 28eV).Rb ('f±*:F^^:2. 16eV). 

cs inimmWi : 1. 9 5ev) ^;as^ifbtL. it^mwt^ 2 . 
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9 eVe;LTcQ^(^;^s^|#}^:^^bv^o r;h.bco5-^if?^b<«K. 
Rb, Cs, $btc:^f^b<}^RbXf*Cs-^'fei9.ft^j0^b 
< C s -T? § o 

tulBT7V;^7 y ±^^Jli L-Cf^.C a ijtmmWn: 2. 9 e V), 
Sr (tt*M#::2. 0-2. T e V) , Ba (jt^Mm : 2. 
5 2 ev) #;OS^iff?;rL> tt*M#:;as2. 9 e V (D h (D -A^m 

SufB#±^^JatbT«^ Sc. Ce. Tb. Yb^id^^ 

{fbtb. tt*:||#[;as 2 . 9eVi^JlTcO^3CD;e>SJi#{310^bV>o 

?i A J:b ^ 6i] il^^ » CD ?^ J; <0 . ^ E L m ^ (c: *5 tj- § ^ 3t 

#(^T/l-:j{7!;^'ft:i^, LiF, NaF, CsF, KF^(7)T7l-:* 
y n <Jr ^ # ^ }f . L i F . L i 2 O . N a F O T 

tufBTyV;^7j;±iS:^JR'fk-^#iirb-r«. BaO, SrO. Ca 
0^t)«rtl.fe^?li'g'bfciBa.Sri-,0 (0<x<l) -^^ B 
a.Cai-.O (0<x<l) ^ 7!)^ m if h ^ . BaO. SrO, 
C a O b V>o 

tulB%±®^S'fb'^i^i: bTfi.Yb F s. S c Fs. S c Oa. 
YaOa. CeaOax GdFg. T h F a m H)^ ^ if h fl . YbFa. 
S c F 3 . T b F 3 ^? ^ b V^ o 

^) ±m.^m^ -^^-y .^±m^m^ :^>'(r^'>fs:< t^^-o-^^ 

i- ^ ^ CD -e # PS v^ o :^ s MB ^ ^ y y y — 
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JV ^ t Yxi^l^y=c=^7V:^i>^'^^/ — t K 1=1 =^ :7 3^ r:i ^ T 

— /V , t; K n ^ T y — /u- ^ f- T — /l^ , t K o iy 

T y — /V 9^ T V? T y — /V . t K n ^ :7 ^ t° y iy , t k n 

:3ev':7ic:=-yv^:^y-f 5 iJ^y' t K n =3^ ^ 1. y x — 

/i^ , t Y ^ ly-y ;v =7 . f t° y -jy /v , -y ^ h n y , -y 

>- H ^ T y p« ^ ^ S . ^ tb b CD S f* ^ b V^ 

PS ^ $ tb ^ ^> TM* Jfc o 

« ^ ^t^ (c: ff^ j5jc -r S ^? ^ b v> , J5fe ?i ^ b T « . fet ^10 ^ S * 
fe^^:j;(93S7^ttK-/^°>'^^^*b7^ce;^|Sb.^®M^ig^?F^^-rs 

1='(c3S7cK-^N'>'h^5>m-r?.>^^*:6Si&?^bVN<,:»-m^^^i:bT 

^ J:b in «tti : 3l 7C K — h = 1 0 0 : 1 ~ 1 : 1 0 0, 

0^b<(^5:l~l:5-efc'5o 

h%:^M-ei£^;DPiaS*?ifet3:J: !9S*b.$f^ b< (*JioJ¥^o. 

1 ~ 1 5 nm^'?f^^i-;5o. 

5 ^ ^ *t ^ S ?i A ^ .if jyt t - ^ b ^ (e: . a 55 ■ K - ^ 

h^m^aiT^Sin::Soia^*fe(-J; »9^*b.$?^ b< (^.&(Z)j?^o. 

0 5 ~ 1 n m -T? ^ -r 5 c 

1~1 : 5T?fe5^0*b<. 2 : 1~1 : 2 ^ ^ h ^ 
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m^^ ^.um^mxm^^^mmmmmw^^jo^^^ t vx^^'r 
:L<D-^mmmmmPf t vxit. (a) xm^ti 



r6 r7 




ti h itm^ ^ X X h J; 

5o ^ tix \^^x h $^\^^T ^ / mcom t vx mmr 

(D h (D f}^mif h tl ^ . 

T /V =3e /V K . T /l^ 'Jr ;V ^ , :^ H T =3f 7V S . T /V =" S . 

}V if^ =^ ;V mm ifi ^\-f h iC\. ^ . ^ (OT ;vm^ T ^ =^ 
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Y ' (Dm t U T J* Sti IB T /ix ^ ^ m U (D h (D m if h ii ^ o 
Mfi, T/l-^^I^A (Al) 7"":^ y ( G a ) ^ 

(In) -efe«9. In-T?fe•6i^f^bV^o 

— 15:^ (A) cDLtt, TfB — iis:^ (A') (a") -e^$ 

-5 S "C fo § o 



■?:tb-€^tvMi:jc:,7K^ig^x«mm^ b< i'immm<Dmmm i ~ 

4 0O^'f^i7X^^T'fc<9.s:v^^e:|^^-r5£;0S^^fc^«at^ff^^b 

T X t ct V^o ) 

— (A') ^-O? (A") <DR«~R^"^t>^R^^~R^^;OS^ 

i->^^mi ~4 OCQ^'fbTK^^^ bTf*. BUlBR'~R"'cO:fl.#: 

* fc. tu 13 R ' ~ R ' ' R ' ' ~ R " ' (D S V^ -r § * 3^ 

^=lta^^?l^^b;rc^'^02ffi(D^i: bTj*, x h^p^^w^-^^ 

-^=3E^f-p<^Ui/S, ^;^:7:i:c:^^l^;^i$7>'-2, 
a'-v^-f/l'S. -7 a:. :=. Jl^ ^ 1^ - 3 , 3 ' - Z> 4 Jl^ & . i^^^o. 
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:7- n - 4 , 4 ' - ^ mm H)^ m if h ti^ o 

— m^ (A) m ^ ti ^ ^ mm m (D ± m ^ — h ^ (D Mci^ m 
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b y T )/ - /V li . T b ^ - /i^ ift ^ -^-^-^ v-r — 
^;as^tf?5tt.^^^5 ^nmmw-h \.x\t.-<^^-/^ ^^-/- 
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^^i^T-. «iS^J^^^. Ty-/i-X. 

L " COT y bTV^T 

^>J;<s t \.x 0-^ I. < itr /\^^ ji^^s r ;v ^ =. fvm. r 

S . T v- /i/ ^ , T =1 =3f- /V - ^ ^ T y — /i^ ^ ;^ 
jjf /l^ ^ ^ T iy S . T T ^ y S , T /l^ =i ;^ /l^ 

/i^ T 5: y ^ . ;^ 7V :7 T ^ ^ S ^ yi^ /-^ ^ /i^ ^ , t )V =f- 
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il S -e § o 

L ° (D ^'^mh T :^ -r ^ # ff 6> tb § o 
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— Wt^ (B) }e:*DMt5X"Mi. - 0- . - S- Xf* = N- R^ 

'^^i-o R^'n. TK^iE^s mmm^i\^7kmm. ry-zv-sx 

* » * ^ ^ t" o 

miM-^ < it^mwc 1 - 2 0 . ^ ^ \^ < i-i^mmn - 1 2. 

#^31^?^ b < ^ * 1 ~ 8 (D r 7P ^ -e 19 ^ M X. . f- 

;V ^ ;V , i s o — ^ n \f 7V ^ t e r t-T'^^/^'. la — :^ ^ =f- 

;V , n — > n - ^ i^- /V ^ n 7° n , '^7 u 

V ^ /V . n ^ 7V ^ ^ if a o ) > T /V <^ /V' £ ( ^ 

^? ^ b < ^ * Sfc 2 ~ 8 T /V <^ ^ /V * tr fc '9 . X. . ^ /I- ^ 

;ve^=:.;\ym (^:Sb<(*^^m2~2 0. x.^ n'^\^<\^^mwi 

2 — 1 2. #ic:$?^b<{4;^m#:2~80T/V'=^::^/l^Sl?fc«9. 

;t «\ :7° a . 3 - ^ ^ ^ /v ^ ^ 5 o ) 

t) ^ T 7V ^ -e 5 ^ * b V> o 

^i&:6~3 0. J;'90*b<«j^mm6~2O. $fctc&^b< 

« >^ * ^ 6 ~ 1 2 CD T y - /I- a -T? "9 s f?!l «\ 7 a. ;v , 2 - 

b^->':7a:=.7V, 3-by7 7V:^n7«'5^/k:7ai::^/p,-^>'i?' 

R 2 o It ^ ^ ^ ft , ^ # X f^; ^ -e "9 . 0 ^ b < >^ ^ 
^i~2 0. j;^}^?*b<«;^mi&:i~i 2. §e)(-^?*b<(* 

3» S ^ o ^ <D m * ^ S (D M ^ b -C « . j^i] :^ . tf ti y >- . 
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^ -7 =7 . \f )V ^ y{ X — )V ^ f ^ y — , t° y V^i^ ^ 

t" 9 ^ , t° y ^j^-' ^/ , t° y ^ >- , b y T — , h y t >- . 
K — /V ^ — /i> ^ :7° y , ^ t y~ y , ^ r y — /i^ . 

^ T T y' — /l- . y^ y . ^ — fV ^ ir^-^V^T V — 

/V. =3r/y^. -fy^^yy^-, y ^ -J^^' . i-y ^ d ^y 
=¥f-y:/. df.-:^y'y>', > / V :y . y'^r V i^'^ , T>yv^v^ 
:7 31 -t- V f n y , :7 i;? ^ , 7^ h ^ y^ — , ^ y' ^ 5: ^5?* y' 

— , ^ -y- >^ — /V , ^ y ^ T >^ — . vv^ b y T y 

— /V . 7^ b ^ if ^ >- , /I- y' — /V . T if t° ^ :as ^ . 
0^b<f*^ y y . ^:^y a^ly , \f V ly ^ \f y ^ t:°y^ 
e;?^, t:°yire;'^, hyT>?V^ ^^ryy^', y ^ y ^yly , -ir y 

y^:^>-. ^y^^f-f-y^^, =3e-^yy:/T'fe"9. ^"o < \%y y 

ly , ^:ty z^iy . \i° ]} i^iy s ^ y V i^X-:h ^ . ^' b tiJ \^ < n 

=3r y y :/ -T? § o 

S -t:^ ^ o 

R ^ ' ^ b T 0 ^ L < nmsnm^ih7Km&s r y - s x it 

< nmmm^ih7Km& (i&?^b< f*;^^#:i~2 0. j;t9^f^b 

< itmmm 1 - 1 2. ^bic:^*b<«^*i&:2~i 0(7)>b(^) 

t? 6 o 
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■r ^ -e ^> <fc < ^ * ^ i u T . m±.\t. if >- # , t° y ^ 

:7 ^ ^ , 5 ^'^ — /I- ^ . y — /^m. — /i^m . t 

^ ^/ if >- 5^ , t:° y V? m , t° y ^ -e (9 . ^ ^> ^ b < 

-O- if # , t:° y V? V li -C (9 ^ # tc: 0 ^ b < }4 b" y >- 3^ fe 
< T /V ^ yi' * . T <5r^ S , T =3{. X s T y — X . T 

^y^^ T/^a:^^/^^ ry — /V':^=3f-i>'S^ Ti//i-^. r /v=i^ 

/jf ^ /V ^ , T y — /i^ ;^ ^ ;^ /V /J^' ^ /i^ X ^ T /V ;t ^ S , 
Tiz/i^T^ y^. T/w=t=3{^iy:;(7 7V'7i^'::^/i-T5: y^s ry — ^ 

:^ /V- :^ :^ T ^ y ^ , /l^:^ =■ ^UT ^ J jvy 
;v y{ T /V^jV^:^^^ T V ^ f- :t ^ ^ 

T /V- =^ /V S . T y — S . T /i^ =1 ^ ^ , T y — /V :^ =^ S . 

ry-zi'*. T/i'^^^riyx, ry — /v::^^^/*^ ^1=:^ 
it ^ ^ £ ^ # ^ b < r /V s s T y — s . T /I- 
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n ° s 1 ~ 4 (D ^ ii: -c , 2 ~ 3 1? fe^ ^ ^ b c 

tufB— ^^,(B) x^m ^ ti ^^mm 5 Mmmmi$^(D ^ -ib . 




(B') 



^ (B) };i*3it§R'''^III«T*fel9, ^fc$f*bV^^H^5Itl« 

-e s o 

2 B 7 , ^ Z ° ' ' -O^ Z ' Mt\ ^ — |g ( B ) tc: 4bMt 5 

( B ) § L " ^ - fffi ^ b fc ^5 C7) ^ tf b tt . ^ b < 

h^<. b T fituis — Jis:^ (B) id *DMt 5 L -e ^ ^ 
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Y^.^^j^^, 1, 3, 5 - -O'-^ > h V 4 /i^mxi-i 2 , 4, 
— m^ (B) xfi (B') X'^-^ t\.^^m.m ^ m,nmmw^(o 
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(B-1) (B-5) 
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S o 

tt\ m ^ A t4 ^ $ b [Bi ± $ ^ ^ ;55 -tr ^ § -e ^ b , 
J. #: 6^ . ^ ^ b v^ T y ^ S /i^ =1 -:^ K ^ b T . 

LiaO. LiO. NazS. Na2Se:5.-a«NaO:dS^tfb 
bv^T7l':>57 y ±SM^M:^/i^ = ^-^^ Y h bTf^is-^J^f^^ 

CaO. BaO. SrO, BeO. BaS:S:t/CaSe^S^tfb 

§ o ^ $f ^ b v> T /I- ;^ y ^ m <^ 1=^ ^J^V 'fl:: il^ i b T . -^il 
LiF. NaF.KF. LiCl.KCl22LT>*NaCl^ 
;as#tffetL5o ^fc. $f*bV^T/^:^y±m:&M(^^^c'-^^>''f(^^^ 
^bX}*. CaF2s BaFa, SrFz. MgF2:S:TJ« 

^yt, i|^^f2|s:ib-r{^. Ba. Ca. S r. Yb. Al' Ga. 
In. Li, Na, Cd.Mg. Si. Ta. S h RX^ Z n <D 

< t h-'^(D7iim^^t^^ihl!^.mitmxi•tm:^t^'^tmm<D-' 
a :i ^^50^ b o « ^ a A ii b Ife ^ ^ II -T? « j^fe ^ 
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V ±m^ m <D ^ ^ i^ihrn m -^^ m if h ti ^ o 

* . 7^ |§ 0J (c: *5 ^ « ^ -ii A S ■> ttl a! CD ai 5t; K - ^ b 

5^i:b-C}*. smJj:^^;^./^^^ — ;6S2. 5 2~3. TeVCfe?)^ 
^?*U<. 2. 8~3. 7eV-efc?)^$e3i-*?^bVNo :i(D X 
5 jfeSBHOE?L*BiiM*t5|s|-^ffi v> ^5 ^1 ^ -e . ^ ^ JS ® ^ ^ ^ 

— H)^ ir ^ :z. t ^ <: ^ t -^^ X' % ^ o 

Sti IB IE ?L 111 W a; L T . T IB - « 5^ ( C ) ;S: tj« ( D ) xm 




(C) 



Ar 



.10. 



.16 
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it. 1 Xh ) 

mw& — m^ (C) ^TJ^ (D) tC:feV>-C. ;^i^m^S6~4 0(D5§= 
mM&(D 5 -^^^J^ bv^^l^-^#:5~4 0 COT y — /v^i UTf*. 

3 pt ^ /l^ ^ f :7 ^ /l^ , ^ •:7 a:, /U , o — ^ /V , :7 - ^ 
^;r:7rc=-7V, -<V^y^;^-:7rn:=:/lx, :t ^ T V Jl- . ^ 

=^ /\^T >- h V =^ . -f F y /V . /V /■< y y 71- . t° y /i- , ^ 

^b-c}-±s :73ic:^i/^, •^:7^V':/s Ti^h^^i^^s :7J:•:^>' 
;^y u ^ u =^ u , =1 u u > , \£ -y \^ :y ^ ^^-70:.^ 

u :y ^ t:°a— y u> , y =y Uly ^ =f- :t y =^ =^ . ^vy"^';^ 

^ Ky 7V/^y y i/>',t;°y ■v^i/^'.^i/y^y y V'>'s 

t° /i^ ^ , s - y ^ /i^ S ^ t - y ^ /l^ S s ^ ^ /l^ ^ s =^ i>' /l^ S X 

a ^ ^ /V S , n ^ =3f. -cy X ^ ) ^ ^ ^ 1 ~ 6 r /l^ 

^ ^ /I- ^ i/ £ . n ^ h =3r K ^ iJ' n ^ ^ 

S^) ^ ^J!r.^^5~4 OcDTy — /l^Ss ^J©-7-#:5~4 0 (D T 
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:tm'r^^:^'r/i-m.mmw^i — Q(^r7\y^^l^^^^i-^=^^T■ 
/l^^. iyT / ^ h o ^ , P >f m ^ b 5 o 

f*^5fe®fc'aA'f-^^fiJ^ti5^><^-r-fef9. 4. 5 eVJ^Ji(7)ti: 

* M ^ ^ f 5 ^ i ^ :^ 6^ -e 5 o * l§ ffl ^ tL § a ^4" 
j^O^#:{^!li:bT{*. m'ft:-f^^i^!>-^^^^ (I TO) . 
(NESA) . l|^^^5 5g^-X:>^5„ ^fcl^tl^b 

/h ^ v^ 5|S|. ^ U v> e ^ tl *t 3^ # J- PI ^ $ ^cfc ^ * 
et) ie: ^ s T 7V ^ ^ s ^ iJ'" A , ^ r> a 

* ^ 0^ ^ E L IS CD ^ a ^ # PI ^ $ >fe V^ o 

^ffiV^^^iidS-r-t^o :*:^PJ<Z):i-^EL^^Jc:ffiV>S. tulB — 
(1) ~ (3) OV^-ftb;^l>T'^^tuS'^k'a'^^^■^^■t■§^11 
^llilf*. (MBEfe) fo^V^f*'^^^ 

^ ^ik . — ^ — V . n — 71-3 — b mm(om.^^\^ J: s 
. — ^ nff ^ -r 5 — /V ^ o Pi >^ c ^ -r < ^ 

5t J¥ -r § t iSS v^ ijp m J£ ^> ^ ^ 3fe «9 ^ ^ ;ei5 ^ < fj: ^tc^. 
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■^^^■11 (^b^i^ (C5) (D^m) 



(C5) (D^^^^^&LTi^^-to 




1 V y b H O P 7 -7 ^ =^ 3 , 3 ' — -i^ 7* n f 7 ^ /l^ 

50g (160mmol).:^y^^-^y^ — ^1^18. 4g (110m 
mol) . J;5'fbli3. Og (16mmol) . Aj^-^ ^) ^ 
46. 6g (220mmbl). h =7 I-' ^ 1 , 2-Vi}'a--=¥i^ 
i/i^^T^^^lS. 2g (leOmmol)^ 1, 4-v?:t-=^f-:x 
5 0 0 5: y y ^y^^A;i^^T7^=f>'#BIMTl 0 5 °C-x: 1 2B# 

^m#bfco Rjit^mm^^^^i^x^^-^ 7K1 6 0 ^ y 

itt ^ -t- ^ # X ?t*i U fCo 

B ^ ^ y :5t7 -^r 7V 7 56Mt s /-^ y /V . tI^ ^ i^;^ 4^ 

^^l^5fe«^U. 11. 2g(Z)>l3PBl#:(IMl)^#fc(2 8m 
xa o I , mm 2 5 %) o n btlt^i^t-^m t;ioV>TFD-MS (:7 
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FD-MS : calcd for C24H,flBrN=398, found, m/z=399 (100), 397 

(90) 

( 2 ) ^mi^ ( I M 2 ) <D^]^ 

2005:!;y5^h/K^=:op77;^=i}-4^rB^f2is: (imi) 5. 

0g(12. emmol) ^ m.7k h =^ 3 0 ^ ]) V 1^ h /I- t 

7X :x: — X /V 3 0 5 V V y Y jV(Dm^'^U\^'^M^ .T ;v 

%y — A o°c-T?y/v-v/v7'^/vy^ii7^^=^i^>'^^S(i- 6m) 
1 o5:y y Y ;v (i emmo i) ^jpx./-4o'C;6^feo'C 
-e 1 B# FbI m # u o ^ s ^ 1^ ^ - 7 0 °c ^ -e *p b . •^^t7m. 

hy^y:7°t3t:''/l/8. 75;yyiyb/^(38mmol) — "7^ 

/i- 1 2 3: y y b jz: # l ?K ^ 2 0 ^ :OMt-c ?K r b . - 7 
3E (j: s i^i^ ^ 5 % ife M 3 5 5; y y 5^ b ^ X. -c ^ ?!. 4 0 

IM2 3. 5g (9. 6mmol, Il5i^76%) ^#fCc,#b 

FD-MS : calcd for Cz^H.sBNO 2 = 363, found, m/z = 363 (M"*" , 100) 
(3) ft-a-i^ (C5) (D^l^ 

2 o 0 5; y y y b/V(?5Hop:7^;^=iJe:T/v=f'v#H^Ts^ 

i$'i;?7't3^-<^/if^^l. Og (4. 2mmo 1) . "l^rB^ft: (IM 
2) 3. 2g (8. 8mmol).7"b7=3r:^hy:73^:^/V'4N;^ 
:7^i//^°9v^^>^0# (Pd (PPh3)4) 208mg (0. 1 
8mmo 1) . v't? Y :^ 1^ 1 0 0 ^ )) ]) V Y s M^i^ V 
y!>A10fi*%7K?^?-i^2 7g (2 5mmo 1) ^AiTb^ 7 8°C 
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^ 5 S'J b . ^> » (75 tK s p< ^ 7 — /V ^ ^^-^ >X-i^l^ Vfc ( IDI » 
3 . 4 g ) o 5 ^iJ b Hi #: ^ h V J- b s ]} :^ 9 
A -e^itlfrM 2 . 2 g (D'fb'&i^ (C5) ^#fc (3. 0mm 
o 1, a^7 4%) o 9 0MHzNMRS.t>*«*:$>tlfJ-Tge^i^ 

FD-MS : calcd for Cs.HaeNs^? 1 2 , found, m/z = 712 (M"" , 100) 
^^f?!i2 iit^m (C8) (D^^) 

'fh-a-i^ (c8) (D^)^m^^siT\^7j^iro 




( 1 ) 4^ ( I M 3 ) o-^^ 

2 0 0 5 y ]) y b7l/(DHoR77^='Ji^T7l/=f'^#[ilMT>3, 
5 — v?yiii^li':73i^/P6. 2g (20mmo 1) ^ - 
;V ^/ ]) ;V — 9 i ;V) -7 :x. =. JV n ^ . 8g (2 0mmo 

1) ^ 'rY'7^:^V)}y^=^^^'^^y^y^^y^^'>'^^^ & 

(PPh3)4) 460mg (0. 4mmol) ^ i^T^h^i/:^^^ 
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1^1 0 0 5 V V y h/v.^^-^hU ^ J>. 1 Ofi»%7K^IS6 4 g 
( 6 0 m m o 1 ) ^ Xfl . 7 8 °C 1 0 0# FbI » # U o 

^mmi'^s ^ ?a ^ *p b . w tts b fcia #: ^ ^ b fc o ^w. 

^ ii . ^mm-^m&mm\^ . ^^(o'^^^mw-^nf^. r ^ ^ ^> 

y -^^Vi^ ^ A T'iftM b . 5 . 2 g (Z) 't' W I* ( I M 3 ) # ( 1 
Immo 1 , 11X^5 5%) „ #btl./c'^b'a'#i^-oV^TFD-MS 

FD-MS : calcd for C3oH2oBrN=474, found, m/z = 475 ( 100), 473 
(90) 

( 2 ) 4^^!*: ( I M 4 ) (D^^ 

2005:yy5/h/i^oH-op7^;^=iij:'t'F^#^ (ims) 3. 

Og (6. 3mmol)^J!^7Xh/V:3i>'30^yy>^b/V^m7j< 

m ^ 7- yi. 3 0 5; y y y b /i^ o ^ ^ ^ ^1 b . r /V =f ^ # H ^ 

T— 4 o°c-^ y ^v-^ ;v:r=^ ;V )} =^ j>.^^-^i^MW. (1. 6M) 
4. 35: y y>:yh/V(6.'8mmo 1) ^>(jPx.^-40'C;«)^feO*C 

-e 1 B# r^m # b o ^ K J^? ^ ^-^ ^ - 7 0 °c * -e *p b . ^ m 

hy'l'y7°t3t;°/V-4. 2 5; y y b/U- (1 Smmo I ) ^ T 
6 5 y y 5/ f/V^-^5iRbfc^^g^2 0^;OMtTV^Tb. - 7 

^ \^ R \^ 5 % m.^ 1 5 5: y y b /V §r X. T ^ ?!. -X? 3 0 

7KT'?^#b. ^Tkarn^ b y i?i^-t?^!^bfco ^a^^^5^o 

(IM4) 1. 9g (4. 3mmol,lUl^69%) ^#fCo# 
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FD-MS : calcd for C3oH22BN02=439, found, m/z = 439 (M"" , 100) 
(3) ^t^m (C8) (D^^ 

2 0 0 5; y y y b/K7)=.op77;^='^^T/v=?^^#!S^Ts^ 

^ ti ^ ^l^-^ 0 . 47g (2. Ommo 1) , ^^W- (I 
M4) 1. 8g (4. lmmol).-7"h^=^^hy"7rcc^/V/j> 
:5^:7^>'/^^i;?«^7i^Otf (Pd (PPh3)4)10 4mg (O. 
09mmo 1) . v^7« V ^ 1^ =^ ^ b 0 % ^) ]) y V Ji' . ^^-T V 
y ^7 1 0 fi» roTK^t-^ 14g (12mmol.)t:Atl.^ TS'C 
■T? 1 2 H#rHm# bfco RJ^;:^T# . -t?7^-^ b . ffi bfcJisg 

^ ^ ^ so b . 4 (D 7X ^ p« ^ y - X f- ^ -T? ^5fe y#- b ( ^ » 

1 . 8 g ) o 5 SiJ U fell ^ b }e: ^ ;?)^ U > y ;^ ^Vi^ 9 

A-e^^*t^KU. 1. 4g<D>it^m (C8) (1. 6mm 

o 1, ICI^S 1%) o 9 0MHzNMR:S:tJ^»»:$>ffJ^:T@e^i^ 

FD-MS : calcd for C66H44N2=864, found, ra/z=864 (M"^, 100) 

^^m3 i^t^m (ci'4) <D-a-^) 

(C14) (D^j^m^^ UTK^iTo 
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( 1 ) fpmi^ ( I M 5 ) (D^^ 

3 0 0 5: y y ^/l/(DHop:7^;^=I^^:T;V'=^-v#SI^T^ 1 

— 7"n^— 3 — 3 — K-^>'-^^>'5. Og (ISmmol)^/-^^ 

- ( ^ ;\y y< y V - 9 - ^ /i^) :7^z:-/lx#n^^^5. 2g (1 8 
mmo 1) . V "7 ^ :^ h])'^=^^/l^^^'^-(>'^'^^-:^^^OM 

(Pd (PPh3)4)414mg (0. 36mmol).e>^h 
0 0 ^ V V y ^/^'.^^-:^^y ^ 1 Ofi*%7X^ 
^58g (54mmol) ^AH^ 8 0 °C 1 2 B# » L fc „ 

^;^;^T=^> ^?a*T'y«^*Pb. V 1 0 0 5: y y y h/vSr^jp 

n — b ^ ffi v^ T 7jc . m^n^^i^x-m\^-^^m^^w \^ . 
^ 7X ^ r^'^' ^> V i>. -e ft # . 5 ii # . ^ « ii ^ « li b . ^ 
m>^(DmW^"i%f^o :l fi ^ ^y'^ ^ :^ "7 -v \^ . 5. i g 

(D^mW- (IM5) ^#fci (13mmo 1, ilX^72%) o #b 

FD-MS : calcd for C24H,6BrN=398, found, m/z = 399 (100), 397 
(93) 

(2) i I MQ)- (D^^ 

2 0 0 ^ ^) ^) y V (D U y V ^ \^ W (IMS) 5.- 

Og (12. 6mmol) ^ V /i^ =^ ^ 0 % V y Y t ^ 

tKo^ — -T^/v 3 0 ^ y y y V ;^(Dm^^u\^i^M\^ /V ^ 

0 X:-^ / JV-^ ;v:f ^ ;V }) ^ J>.^^-^ 1 . 6M) 

10^yy5/h7W(16mmol) SrJOx.. - 40t:/6^^0^ 

-e 1 B# PbT It # b ^ iiS ?^ ^ - 7 0 °c ^ -T? 7^ *P L . * >:> It 

by^y:7"ntVl^8. 75;yyiyh/V(38mmol) — 'T^ 

/Wl 2 5: y y 5^ h/^t-^3i'^bfc^?^^2 0^;$MtT?iTb.-7 
0 ^ -e 1 ^ # b fc o <D =^ ^ m * # M b T 6 B# Pb^ ii# U o 

M J^;^ 5 % @t 3 0 ^ y y 5/ h /i^ ^ ;&p ;^ -c ^ 4 0 
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(IM6) 3. 8g (10mmol,J|3l^79%)^#fCc#b 

tt fcfb O T F D - M S (D W^'i^ ^ ^ SXT ^ r> 

FD-MS : calcd for C24H.8BN02=363, found, m/z = 363 (M"", 100) 

(3) it^S^ (CI 4) (D^f^ 

2 0 0 5; V ]) y b/KDHoP77^=il^T/^=''^#H^T^3, 
5_<^^^,a^tf:7rc=-yVl. 7g (5. 4mmo l)s4'Ffl^(I 
M6) 3. 6g (10Inmol)^7^^^^^^y^^"^l^^^ 
-7 ^ ^^"7 J>> 0 m (Pd (PPh3)4)230mg (0. 2 

mmo 1) -^P* h ^i/a^^ ly Q 0 ^ ]) P^/b/l^^ 
i^l0fi*%7KI§t^54g (50mmo 1) ?rAtb. SO^Cei 
4 H# PbI m # b o ^ j^^ ^ T ^ s ^ ^ -e S P b . *f tli b /c »S 0% ^ 

^gij b^co # btt/c^fe^TK. ^ / ■^^■^>'x-m\^mw 

b. 3 . 9 g (T^Jg^B ^#fc:o $ bl-'fli^il^^ V ;V:x.:y\Z.lBmimM 
b. ^?aic;^«bTSlfefs'fb$-li:> 2. TgtD-fl^^i!^ (C14) 
:Sr#fc(3. 4mmol,ll3l*63%)o QOMHzNMR^D^^ 
^»^*lfl3lTiStli^-efc^^i*IIl^bf^oFD-MSCD?|iJ^|g 

:^ ^ T I- ^ i" o 

FD-MS : calcd for C6oH4oN2=788, found, m/z=788 (M"" , 100) 

^J^mA iit^m (C22) (D^^) 

^t^m (C2 2) (D^mB^^ i^^-to 
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2 0 0 ^ V V y b/V(7)Hop:7^^=i(cT/^=fv#IS^Ts 2, 
2 ' — -Jy" n \f V ^ ^ 1 . 5 g ( 4 . 8 m m o 1 ) ^ i^" ffl i^ls: 
(IM6) 3. lg (8. 5mmol)s7^h^=^:^by:7aic^ 
/^/J>;^7-r ^/^°7i>!>A0{ffi(P d (PPh3)4)2 0 Omg (0. 
17mmo 1) . v^T^ Y ^ ^ ly Q 0 ^ V V y V . MW.^ V 

y^7A10a*%7K^V^58g (55mmo 1) ^A^^ 78 °C 

gfeif^ 2 . 8 g Sr#fCo ^ b I- 'fb ^ % ^ b /I- ^ ^ :«JP ^ 

^^fb.^?^t^;^«UT#5ii§fs^b^i^. 1. 8g(D^b'a''-l^(C2 
2) (2. Smmol, JtSl*48%) » 90MHzNMR 

FD-MS : calcd for C6oH4oN2=788, found, ra/z = 788 (M"" , 100) 
^mm^ (-fb-e-i^ (C6 6) (D-^m.) 

-fb-a-i^ (C6 6) (D^j^m^^^T^^^-t o 
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(1) {k-a-i^ il M 7 ) (D^!^ 

2y5/h/voc>Hop:7^;^=itc:T7V=^'>'#H'^Ts i, 3, 5 
- h y 7' n ^ ^ if >- 7 0 g ( 0 . 2 2 m. o \ ) . :^ ^ 
73. 6g (0. 44mol)> ^ ^ itm 4 . 2g (22mmo 
1), ^ A^m:^ t7 J>> 1 8 7 g (0. 88mol). h 9 - 
2 — -y^X2^e^-^lyi^T^l^2 5s (0. 2 2mo l)^ 1, 

4 _ c;? i^ 7 0 0 ^ y y 5/ h ^ a . 1 0 4 °c -e 1 e p# p^i 
^#bfco -^efD^^ta^-TTv^pSPU^ 7K6 0 0 ^ y y iy b/vi)p;tx 

u fc o # e> fcs ^ 5 m b . ^ ^ ^ ^ 1- o ^ 



72 



wo 2005/057987 



PCT/JP2004/018960 



:^ h /V rev 3 0 0 5 V ]) y V \Z.m t> \^ . )) ^ J \^ X 

WMl^. 2 2 E, (D^f^W (IM7) (45mmo 1, 

2 0 % ) o h titLih^ m \^ X ¥ D - yi s (D m-^'^ ^ ^ 

FD-MS : calcd for C3oH,9BrN2=487, found, m/z = 488 (100), 48 
6 (95) 

(2) it^^ (IMS) (D^f^ 
3 0 0 5: y y y V ;v <D ^-7 =7 :^ =^ \^ ^ T ^ l^^M^f . 
{ I M 7 ) 9. Og (l8inmol)sJ!J^7j<h/V^^10 

0 ^ y y y h/v.a^TKv'^^/i^^ — x/vi 0 0 5: y y b/v^A 

fh. mW \^ fi: h - 1 0 °C ic: 7^ b fc o ^ ^ / / V"^ /l^ 7^ 9^ y 

^'[>A (1. 6M^^i^>'^?it) 14. 85:yy5/h/V(2 3m 
mo 1) ^lO^^Mt-CJiSTbfCo ^bt-2B#^»#=^. 

hy-fyT^nf/VlO. 4g (5 6mmol)^^ — ■7^/1^ 2 5 5: 

y y 5/ b 71/ (ci^ IR b fc v-g ^ 2 0 ^ r M T b . s ?^ -e 8 B# PbT 
mW bfco 0 °Cic:?^*p b. ig±^m4 5; y y 5/ b /i- ^7ic 1 0 

0 5: y y 5/ b/v-t?#f5bfc:^±^m^^iipb. ^te^ bfcio 
^t^n — b (jiT^l^^ - Ji JJir^-ii bfc^.^as ^ 1 0 0 5 y 

y y h 7V tK s IS f P ^ tK -e JlR i^fe b . S ^ ^ « S ^ it b . 
iS7XillEM-^^^4^i/^7^l--C^J^bfCo^l^^5i^#s?^J±?^«b^ 
#btL;fc*i'l4@#^^THF (-7" b^t Kn:79^) 3 0 5; y y 5^ 

Y J'^\^^M s ^^■^i^ 1 0 0 5 y y 5/ b/^^;?JD;^^ l^ffTfr 

tti 0% ^ ^ ii b fc o ^ b 5 r-^ ^ b . ^# b fc ^ T H F 

goqa^lft: (IMS) (13mmo 1, 1|X^7 1%) » # 

hfhf:Lih^m\^^\'^XFJ:i-M.S(Dm'^'i^^^^T\^7Ti-to 
FD-MS : calcd for C3oH2,BN202=452, found, ra/z = 452 (lOO) 
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(3) '^mi^ (IM9) (D^^ 

3 0 0 5; y V y ^7^c>H-op•7^^='{^T/^=^'>'#lll^T^ 1 
-ya^-3-3 — K-<:/-if>'5. Og (18mmo 1) . 
#:(IM8) 8. Ig (18nimol).7"h^=^;^by:7:x^ 
;V:^^-7^ly^<yV-^J^0mi^ d (PPh3)4)4 1 4mg (O. 
36 m mo 1) . i> ^ f^f-i/az^vi OO^P y>:yb/V. mm-T 
V V 0fi*%7K^IK5 8 g(5 4mmo l)*Atl.s8 0°C 

0 0 5: y y 5/ b/v^ipx.. — h^^v^TTk. IS?p:fti^7K-t? 

HH ^c: ^ in s ^ ?5fe b . m yK^m-^ ^ ttm . 6 ii > ^ 

AT-fti^b. 9. 2gO>fM^(IM9)^#fc(l 6mmo 1, 

T ^ -r o 

FD-MS : calcd for C37H27BrN2=5 79, found, ra/z = 580 ( 100), 57 
8 (90) 

(4) (fra#: (IM10) (D^j^ 

3 o o $ y y 5/ h/K75Hop:79;^='{-. Ty^=fv#iS^T^ 

'fb'8-^(IM9) 6. Og (10mmol)sJ!5^.7Kb/^^:/70 
5: y y :y ^/l^^Ji^^.;!Rv^^^/l^:3:^ — 7^/1^7 0 5: V V y h/i^^Ati^s 
» # b - 1 0 °C ^e: ?^ *P U fc c ^ - ^ / ^ ^ ^ 

i»(l. 6M^=3{^i^i/^l^) 7. 5^yyrxb^^(12mmol) 

•T'ntVl^S. 6g (SOmmol) ^:3i>--r>'l'205:yyiyh/^ 

^(D#o°c{c:?^spb.^i^:^@t4^ y y 5^ b/v^7ki oo5:y y 
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5/ h ji^(D7k. «s f p ^ :S tk T jiR if- b ^ nm^mm ^ . m 
Tkmm^ X fc o mm^ ^i^Wi. mj±'^Bi^. 

# b fc '14 m 1*^ ^ T H F 2 0 5: V V y V ;i^\z.^m^ ^ .-^^ 

:y 7 0 ^ y y 5/ ^/^S^AP^^^l^JET^^fttl^^^iibfco $^3^-^ 
1^ ^ M If b . # b tL f,^ ife ^ T H F t:i ^ ^ ii: . ^ ^ 
x.Tpl^O^'^t^*5^:/c^V^.tf4. IgcD'tTsl^:. (IMIO) ^ 

# fc ( 7 . 5 m m o 1 , ^ 7 5 % ) „ # :K fcfb #1 1- o V^ X 
FD-MSOffilJ^5^:^%i^XTt-:^i-o 

FD-MS : calcd for C37H29BN202=544, found, ra/z = 544 (100) 
(5) ih^^ (C6 6) (^-B-^ 

2 0 0 5: y y 5/ h/vcDHop7^:^=ft^T/'i^=f>'#Sl^Ts 1, 

3-i>:/n'^^i/-^':x640mg (2. 7mmo 

M6) 3. Og (5. bvciva.o\)^'TV'y^:^V^)'y^=-^'^'^ 

y ^ =7 ^J" 0 m d (PPh3)4)12 7mg (0. 

1 Immo 1) . v^^ bds^v-o^iJ'iXSO^y y V /l^ . ^W.^ V 
y Ofi*%7X^?Sl 7 g (1 6mmo 1) SrAtt. 8 O'C 

T 1 4 0# «^ b 7t o K ^ T # . ^ ?a ^ -e *P b . w w u fc ;g 
fs ^ ^ su u o # ^ tK . ^ ^ / - /V . ^^^i^xm \^ 

2. 5g(75^^^#fc„ ^bt-'fb'g^^J^b/^^^i-^JP^ 
6) -^mtzL (1. 9 m mo 1, 1R^71%) „ 90MHzNMR 

:SLtj«K»3>Wi--c@6t)i^-efc§c:^%i^^bfccFD-Mso?iij 

FD-MS : calcd for C78H5oN4=1042, found, in/z=1042 (M"^, 100), 
1043 (80) 

^J^fe^ije (it-^m (C2 6) o^^) 



75 



wo 2005/057987 



PCT/JP2004/018960 



^h^m (C2 6) (D^j^mm^SXTiZL^^o 



Br 



A. 



Br 



Br 




(1) 'pmi^ (iMii) 

5 0 0 5 y y hyKDHoP7'7^=it^:T/i^=i'^^#H^Tsl, 
3 , 5 - b y n ^ if ^ 3 0 g ( 9 4 m m o 1 ) . /l/ ^"^ 
— 8g (60mmol)xJ:5'fl:iiIiO. 6g (3mmo 

1) ^ ^ Aj^::^ ]) t7 2 5 . 5g (120mmol) . h ^ >^ 
-1, 2-v^^^^=3fi^^i^T5:^3. 4g (30mmo 1) > 
1, 4-^^:^=^i^^2 0 0^yy5'h/^^AtL.. 10 5°C-T?»# 

b b 1 6 B# PpI 5S 1^ b o ^ # ^ ^ <^ b . tK 1 5 

0 5 y y 5/ h7VjP;lT:^'ft:^^l^^T'tt{±J#^*«S*7K-e?5fe?^ 

b. ov^T'«7Kii^m^^^^>•^^'•^■t?^^#^ ^S'Jb. ;^7y— 

5 ^ -T^ti^ii^lli b:rco # ;h.fciaf*^ ^ii b . 5 ^ ^ b 
l;i 1^ J£ H b fc o ^ b /V ^ }i ^ b . y ^Vi^ :;57 ^ }c 
TJ^^b. ITgCOf^T^^rClMll) ^#fc(42mmol, 
1151^7 1%) o #fe;^^fc'f^^-^tl^^:ov^■CFD-MSco?Ufe^:^^ 

FD-MS : calcd for C,8Hi,Br2N=401, found, ra/z = 401 (M* , 100) 

(2) it^m (C2 6) (D-a-fife 

1 0 0 5: y y iy ^/vc>Hop7•7^='^^^T/v=f>'#HMT^'^' 

Fh^ f^is: ( I M 1 1 ) 1 . 2 g ( 3 . 0 m m o 1 ) s "t^ TpI ( I M 6 ) 
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2, 2g (6mmol).-7"h^=3f;^hy73:::^/V7j>;^:7^i/^N° 
^v^t^i^Oiffi (Pd (PPh3)4)17 3mg (0. 15mmo 
1).. ^ h ^ ^ ^ 4 0 ^ ]} ]} y h . ^^i^ V V 1 0 

II » % tK 2 0 g (1 8"m mo 1 ) ^ A tt . 8 0 °C 1 3 B# PhI 

9 g CDJ^^B ^#/Co h l^ih-^ 0^ ^ h /V ^ i^M^'MM ^ . ^S. 

6mmo 1, 11X^5 3%) o 9 0MHzNMRS:tJ«®*i>fT(-T 
e i i: ^IWl^SbfCc FD-MS (D?iy^*t:i:^j^^T{-^ 

FD-MS : calcd for C66H43N3=877, found, m/z = 877 (M"" , 100) 
-^^^J? (it^m (C3 3) (D^m) 



^t^^ (C3 3) (D-^^^^^iy^TiclTr^-ro 




1 0 0 5; y V y b 7V (D H o p 7 -7 ^ =1 T /i^ >' # H ^ T ^ 
PhT {2^ ( I M 1 1 ) 1 . 2 g ( 3 . 0 m m o 1 ) . FhI ( I M 4 ) 
2. 6g (6lnmol)^•7"^^=^^^y7:n::^/^7}^;^■7>l'>'/'^° 
=7 ^ 0 m (Pd (PPh3)4)172mg (0. 15mmo 

m » % 7j< ^ 2 0 g ( 1 8 m m o 1 ) ^ Afh . 8 0 °C "T? 1 6 ^ PbI 
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o n ^ th fcl^ ^ 7K . ?^ ^ y - . ^ i^ V te: ^ # U ^ 2 . 
7 g O |§ ^ # fc o $ b 'fb ^ h /I- ^ ^ *P ^ ^? N ^ 

Ommo 1 , JiX^e 8%) „ 9 OMHzNMR^T^KA^^Wt-T 

g m<^-V:h ^ :i t ^mSb/Co FD-MS (DM^'i^M:^ i^Tr: 
-To 

FD-MS : calcd for C78H5.N3=1029, found, m/z = 1029 (M"" , 100) 
^^M8 (^h^^ (C57) (D-^^) 



ih^m (C5 7) <D-^^^i^^4^AT{-:^-t-o 




r^'f2|s:(IM6) 2. Og (5. 4mmol)s 2, 6 — v^:7m:=^ 
/l.-4-(3,5-v^7^P^:7^::^/W')-t°y ^v?>'1.2 g(2. 

6mmo 1) . Y "7 ^U7cc:^/^/j^;^:7^:/^^°^v?!^7i^o 
-IffiCPd (PPh3)4)150mg (0. ISmmol) ^ ^ 

1^1 7 g (1 6mmo l) ^ Xtl . 80°C-ei 6 0#PflS#bfCo 

^ fa ^ tK ^ 7^ ^ / - /l' > ^ =^ 1^ ^ "^^ )"R # U . 2 . 0 g <7) ^ 

H% ^ ^# o $ 'fb * V :^ > \^MWMM \^ . '^U\^Wi9.\^ 
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XS^fB'fb^*^ 1. 5 g (Dit^m (C 5 7 ) Sr#fc(l. 6m 

mo 1, 1|X^6 1%) o 9 0MHzNMR:S:t>'R^:5>>fc)f^-T@^ 

FD-MS : calcd for C7oH46^f4=942, found, in/z = 942 (M"^ , 100) 
-^^^•19 (it^^ (C5) '(D^^) 



4h^<^ (C5) '(D-g-^^S&^ii^Tt-^-ro 




(1) 't'PBl#: (IM12) (D-^m 

^— 9-7:ii=^/V:>57/V^^y~/V'2 5g (7 8mmo 1) sJ!JJ.7Xh 
/U 2 5 0 ^ V V y h t Bl7i^ ^ ^ /l^ =^ — T 2 5 0 ^ V 

y y h ^ An . V ts:Ji^ h - 2 0 °C ic: *p L :rc o / 

-^/v:/^/i^y'f-!>A (1. 6 M^'^ ^ '^^W) 5 0 5: y y 5/ h/i^ 

( 8 0 mm o I) ^ 2 0 ^^^i-fxmr \.f:io ^ h 2V^m^W^. 
*^7@tby-l'V"7°t3t°/V44g (2 34mm o l) — 7^/V5 

0 ^ y y h /V # U 1^ ^ 2 0 :eiMt T M T U fc # . ^ ?fi 

^ y y 5/ h;i'^7X2 0 0 ^ y y 5/ h/vT?#3iRbfc#:^^^^:ijp 



79 



wo 2005/057987 



PCT/JP2004/018960 



V y V j\^(D7K. «a f p :t ^ tk T iw #- b . m^^mm^ "^mi^ . 

in il ^ 'f^ ^ *5 ^ V> . 1+ 1 6 g O 't' ( I M 1 2 ) ^ # fc ( 5 

6mmo 1 , 1%) o #bn/c^b'^i|^{;^oV^TFD-MS 

FD-MS : calcd for C,8H,4BN02=414, found, ni/z = 414 (100) 

( 2 ) f r^^ ( I M 1 3 ) -a- ^ 

-3-3 — K^^^^V8.5g (30mmol). (IM12) 
1 2 g (2 9mmo 1) . T V "7 ^ :^ Y ]} y =^ =^ /V 
^v^^>i^Otf(Pd (PPh3)4)l. 7g (1. 45mmo 1). 

*%7K^I^9 6g (9 0mmo 1) ^Atts 8 0°C-ei2B#ra^ 

m^n'^^7\^-r:m\^mw \^ . s ^ ^ a s ^ ^ it b . # tk a m 

:^#f^e ::tb^^>'!;;;?7<f7V:^7-^-e*t^b. 9. 7 gt^cf'^f^^Cl 
Ml 3) ^#fc (24mnio 1, 1|X^84%) » % hthfc^t^m 

1,Z-^\,^X F D - M S (DWIMW o 

FD-MS : calcd for C24Hi6BrN=398, found, m/z=399 (100), 397 
(90) 

(3) ^mi^ (IM14) (D-^J^ 

5 0 0 ^ ]} y y h (D a y V :^ =i ^ m i I M 1 3)9. 
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Og (22. 7mmol) ^ m.7k h ^ ^ 0 ^ ]) V h /l^ t 

7X ^ — 7^ /I. 6 0 ^ y y y h /KD ?!; ^ ^ ^ ^? L . T /l^ =^ >- # IS 

^T-2 o^c-try/^-^/v^'^/^y ^ ^ J>> ^ ^ > i 1 . 6M) 

185:yy>^b/V(2 9mmol) ^M^. - 20°C;6>bO°C 
-e2B#P^m#b:^Co ^fe:Kj;£:^?g^-4 0°C*-T??^S]b. :t-^m 
by-^y"7°ot°7l/l 5. 7? y y h/l/(6 Smmo 1) ^ =^ ^ 

T 2 p 5: y y 5/ b # u ^ 2 0 5> :dMt t ?ii T u . - 

4 0 °C T* 1 ^ r^T m # b /c o ^ <^ =^ ^ ?a * -t? # I- T 8 0# W m # b 

^*=^> m W> V fc'^ ^ mm I. s V ;v =^ ly - y 7V ;v m 
^^^,y/V-7 7lx-v.d{^i?-^T')l|S^?^?#^L.4^M#:(IMl 4) 6. 

4 g (17. 6 m m o 1 , ^ 7 8 % ) ^ # o # b tb fcfh il^ 
tCOV^X F D - MS (DilJ^5ii$:^^ili/.TtC^-i-o 

FD-MS : calcd for C24H,8BN0z=363, found, m/z = 363 (M* , 100) 
(4) 4^^^: (IMl 5) (D^J^ 
1 y y h/KDHop-77;^=i}^T/l^=?^'#H^Ts 1 -:/n-=e 
-3-3 — K-<^i^'V5. 1 g (1 Smmo 1) . "^mW (IM 
14) 6. 2g { 1 7 m.ra o I) s T Y V ^ Y )) y =^ ■''^ ^ 
•7 ^ y< ^7 -l^'O m (Pd (PPh3)4)9 80mg (0. 8 

Smmo 1) . s;^y h=3rv^:x/5f^l 505:y ys/^/l^^>^M^^ 
y A 1 0 fi * % tK ^.tS 54g (Slmmo 1) ^ Xfh. 80 °C 

-e 1 4 r^i ^ # b o H i^; 1^ T ^ ^ ^ ?a * T ?^ b > f /V ^ >- 1 

5 0 ^ y y 5^ h/v^;!jp;ts^?Sn — ^^ffiv^Tz:Ji^^:3>ilbfc^s 
^ii^ji^TKs fp :S Hi ^5fe b . ^S^lte^^ilb. ^ 
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g (D^mit i I M 1 5 ) ^ # ( 8 . 6 m m o 1 , JjX ¥ 5 1 % ) o 

FD-MS : calcd for C3oH2oBrN=474, found, m/z=474 (100) 
(5) ^mi^ (IM16) (D^S^ 

2 0 0 ^ V y y b/V(DHop:7^>?.=t{ccf3FHlf*(IMl 5)4. 
Og (8. 4iTimo 1) ^ S^7k h /I- ^ 4 5 ^ V V iy h /'i^ t Bt7K 
rci--7-yV4 5 ^ y y 5/ h 7l-<Dm^^mi^MM\^.T ji^:d^i^»mn 

T-2 o'c-ey/v-^/v-7'^7i^y^e^iN--^i?-^^^?S (i. 6m) 

5. 65yyiyb/V(9. Ommo 1) ^J!)Bx..-20'C;?)^feO°C 
-t? 1 B# F^m # b fc o ^ s j^;; ^ - 2 0 °C ^ -I? ^^ *P U . !^ m 

by^yyntws. 5s:yy5/h/i^(24mmoi) ■r- 

/i^ 1 0 ^ y y h 71^ Jz: # U fc ^ IS ^ 2 0 dMt T M T b . - 2 
0 1 ^ PnT # U o <^ # ^ ?fi ^ # b t: 8 ^ Fh^^ b o 

IE R mmm \^ 4 % mm ^ M :t X m'\^ t u . ^ -e 4 0 5> f^^ a # 
bfco ^^s^?^^ — Ji (-^^ bfc#. mmm ^^m-^^yk-cm's 

xmm^^'^. mm vfc'^^^mmi^. v jv=^:^- / ^i--^ ^^^^ 

> ?M ^ ^ ^ . J ;V^^^l^xm^A'i9hW^^ . "^f^W- ( I M 1 
6) 2. 4g (5. 5mmol,iDl^65%) ^ fc „ b ^ f^i 

FD-MS : calcd for C3oH22BN02=439, found, m/z=439 (M*, 100) 

( 6 ) it^m ( C 5 ) ' (D^f^ 

2 0 0 5; y y y ^/^'(^)HoR:7•7;^=^{^:T/^=^':/#Iffi^T^;^ 
iJ!'v?-:/n^-^;x-if:x 640mg (2. 7mmo 1), (IMl 6) 
2. 4g (5. 5mino.l).-xh7^;^hy:73^r^/V73^;^:7-f 
^^^°7v^'^-^0ft(Pd (PPh3)4)3 18mg (0. 28m 
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mo 1) , v^p« h ^ t^=^ <^ 1 2 0 ^ V V y h . mmi- h V ^ 
i^l0fi4%7k?^t^l7g (16. 5mmol) ^Atb. 7 8*0 

#B % ^ S'J b ^ * o tK s ' / - /i^ s ^ -i>- V ^ U o ^ S"J 

1. 9 g(^'fb'g'4^(C5)'^#7t(2. 2mnio l,ljjl^8 l%)o 
9 OMH z NMR2S:-D«K*:^^/f^-Ti^ii^^^fe§:: ^ ^lal^b 
fCo F n - M S (DW&M^M:^ i^^-t o 

FD-MS : calcd for C6eH-,4N2=864, found, ni/z = 864 (M"" , 100) 

mm mi i^m^ l (Di^^m ■. m^^yt) 

2 5mmX7 5mmX0. 7 m m. (D I T O M MMH ^ 9 

p^^^^ 4 y :^ n \i° /u T =^ — ^ x ^^'^ ^ 5 ^ fs^ ^^.e 

mnmn)^^^ ^ fix ^ iM(Dm ±i^mmmmmm^Wi 5 j: 5 

b TflKff 6 0 n m -eriB TPD 2 3 2Sr^J^bfCow<DTPD2 
3 2j^f*. lETLaA^^ b-rat^i-^o ^tt-C. TPD2 3 211 
±Kmm 3 0 nmT*TIBTBDB:|r^lKb/Co-COTBDBlKf^ 
IE?L.lij3^ji^ bTf^fgi-So $ bJ-s TBDBmri^I^ffS 0 n 
m±l5{li'a-^ (C 5) hU^ t bTS*b^^iS^^B^b 

fco lllH#i-«9A.^^^'l4t^I r^Sil#:K-^-^°>'h^bT±|5 
(K-1 3) ^^*qbf::o a^^Jft-fci^Sft^ (K-1 3) (^^t^ 

5 fi * % ^ i^fco^KDmn. mytm t i^xmrn-t ^ o ^(Dm± 

\<imm 1 0 n m<D ±m (A-7) ^^mi^fCo ^(O (A-7) M 

i-nEummm t ^xm-m-t ^ o ^ h \^ :i (om±.^^Bm 4. 0 nm(D 
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u >tf itT :^ V ^ M h ^ 1. i F ^ 0 . 2 n m(D m ^ i^M^ \^ . 

/Co 

«^)?£^itO. 2 SmA/cmM^IT. 0 2 c d/m' 

<^^#,5i^;aM#e3tu. -fe^MS(*(0. 3 0, 0. 6 3 ) s 
^^Ji4 4. 3 c d/AT-feofd. i^fc:io:>m^^^MMm5 o 

0 0 c d/mM-Tfem^5tE!IEll)$^i:^ 5 0 0 c d Xra^^ 

X^i^Uir ^mmi^ 8 2 1 B# W -e o o b IS :f: ^ * 1 I- ^ 

■To _ 




Alq 
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it^m 1 

;tT. <ii:^(DTmit^m (cBP) ^mmi^t^^t&.^i-imm(D 




CBP 



J;b g5 2 

^ jfe M 1 *3 -c. ^ ^ Jl (D >i> ;^ h # (7) ^ 4^ ( C 5 ) {-t 
x.-r. <k^^(Z5TIE>ft:-^^ (CMTTP) ^ ^ m fc :i t i-i n 




CMTTP 
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m 1 







mJ3E 
(V) 


(mA/ 
cm^) 


(cd/ 
m^) 


m% 

(cd/ 
A) 


(x, y; 


lis? rte n!/- Afcfe 

KM m ) 

iiTt -tifl ^Sf^ 

ouuuc u/ m 




(C5) 


5. 5 


0. 23 


102 


44. 3 


f f\ OA f\ a o\ 
VO. oO, 0. boj 


O^I 1 




(C8) 


5. 4 


0. 20 


105 


52. 5 


vO. 31, 0. 62; 


IZIO 




(C14) 


5. 5 


0. 24 


103 


42. 9 


(0. 3 1,0. 62; 


1 O O /2 

1336 




(C22) 


5. 7 


0. 26 


100 


38. 4 


(0. 30, 0. 64; 


984 




(C26) 


5. 4 


0. 22 


101 


45. 9 


CO. 31,0. 62; 


816 


*^ -hfe" yjTiI 

M m O 




0 . O 


rv o Q 
U . / o 


IK) ^ 






Q90 


7 


(C66) 


5. 4 


0. 24 


103 


42. 9 


(0. 31, 0. 63) 


895 




(C5)' 


5. 4 


0. 26 


101 


38. 8 


(0. 32, 0. 61) 


886 


tbKM 1 


(CBP) 


5. 5 


0. 32 


106 


33. 1 


(0. 32, 0. 61) 


442 


tb^Fil 2 


(CMTTP) 


5. 5 


.0. 39 


100 


25. 6 


(0. 33, 0. 61) 


403 



2 5mmX7 5mmX0. 7mmJf:cDIT03Sg^«®##:^^ 

o fc # . U V :^ V t#- ^ 3 0 ^ Pb^ tf ^cfi o o ^5fe # # 3S 3^ « ffi 

bTilffe 0nmT'_b|5TPD2 3 2^^JI^LfCor(DTPD 2 
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3 2mi-i. lEJimAM t i.xmmir:6o B^X . ^ (D T P D 2 3 
2lI_bt-llJ¥l 0 nniT^Tt5TCTA^j?fefllU^Co^<^TCTA 

OnmCOjilS'ffi^i^ (C8) ^ M m V ^ ^ M ^ V o lUBft- 
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